Three distinct effects of SV40 T-antigen gene transfection on cellular differentiation.
SV40 large T-antigen-induced transformation has been reported to block differentiation, but the mechanism(s) of this effect has not been established. The results presented here show that stable transfection of the SV40 T-antigen gene, via the pSV3neo plasmid, has at least three distinct effects on 3T3T adipocyte differentiation. Cells first show a decreased ability to undergo predifferentiation growth arrest, which is a prerequisite for in vitro 3T3T adipocyte differentiation. However, if predifferentiation growth arrest is accomplished by use of stringent differentiation-inducing culture conditions, adipocyte differentiation can occur with high frequency. The pSV3neo-transfected cell clones also show other modifications of the adipocyte differentiation process, including changes in nonterminal (reversible) and terminal (irreversible) steps of adipocyte differentiation. When compared to nontransfected 3T3T cells, the cell clones containing pSV3neo require markedly reduced growth factor concentrations to restimulate proliferation of nonterminally differentiated adipocytes and the terminal step of differentiation is also blocked. These results suggest that integration of the T-antigen gene, through pSV3neo transfection, has multiple effects on the cellular mechanisms of differentiation. It does not block the differentiation process per se; rather it appears to make cells highly sensitive to proliferation signals, thereby making differentiation more difficult.